Nicolaus Friedreich first reported the disorder which now bears his name in 1863.1 He described a distinctive clinical syndrome in nine members of three sibships in a series of five papers between 1863 and 18771-5 The age of onset of the disorder was around puberty. Ataxia and dysarthria were prominent; sensory loss and muscle weakness were later findings. Friedreich did not comment on the loss of tendon reflexes in his cases until his later papers as these reflexes were not described until 1875. 6 4 Investigations Six patients had had nerve conduction studies performed on the median, peroneal and sural nerves; these were normal in four instances. In two, sensory action potentials were reduced in size but motor conduction velocity was normal. One of these had absent ankle jerks and mild reduction of joint position and vibration sense in the toes but the other had normal proprioception and tendon reflexes.
The results of CT scans were available in nine cases; four of these were normal. The remainder showed cerebellar atrophy. 0f892, p<01). However, both the mean age of becoming wheelchair-bound, and the mean number of years that patients were ambulant after onset were less in Friedreich's ataxia (25d14±15-5 and 15-51±7-41 years for FA respectively; age wheel-chair-bound: t=4'06, p<0-001; "course": t=5 87, P<0(001). Table 2 shows the incidence of various clinical features in the two disorders. This does not include reflex changes as they were included in the diagnostic criteria for both groups of patients. Apart from the presence of normal or increased knee jerks and upper limb reflexes, the statistically significant differences which distinguish the present group of cases from those with FA were: less severe ataxia in the upper limbs, less reduction of joint position sense, absence of optic atrophy and considerably fewer patients with scoliosis. Spinal deformity was only mild in the four cases in whom it was present, which is in considerable contrast to the situation in FA. In addition to these neurological features, none of the patients with early onset cerebellar ataxia had ECG changes consistent with cardiomyopathy, whereas these occurred in nearly 70% of cases of FA. Also, there did not appear to be an increased incidence of diabetes; this was present in about 10% of the FA patients.
Discussion
The clinical syndrome represented by the 20 cases in this series has rarely been described before. The One criticism that could be made of the distinction of these patients from those with FA mainly on the basis of reflex changes is that unfortunately it was only possible to examine one affected individual from each family studied. If the other affected sibs had been found to have areflexia, this distinction would clearly be suspect. Nevertheless, this possibility is considered to be unlikely. There is only one family described in the literature where two patients with classical FA had an affected (younger) sib with brisk tendon reflexes.'3 It is also of importance that none of the affected sibs of index cases with Friedreich's ataxia seen by the author had normal or increased tendon reflexes. Furthermore, other clinical differences between these two disorders are evident which make their separation rational.
The high rate of consanguinity amongst the parents of these patients is suggestive of autosomal recessive inheritance. The segregation ratio obtained (0-146) is relatively low, but it is not different from an expected value for autosomal recessive inheritance of 0-25. If some of the cases were not autosomal recessive, the only other explanations for their occurrence would be the presence of non-genetic phenocopies, new dominant mutations or some males with X-linked recessive inheritance. The first seems unlikely. In relation to the second possibility, although the number of children of these patients was small, none was affected. Clinically, the present series was not similar to previously described cases of autosomal dominant cerebellar ataxia;'8 in particular, the high incidence of ophthalmoplegia, optic atrophy and extrapyramidal features found in dominant cases was not evident in those with early onset cerebellar ataxia. The age of onset in the former is also usually in the third or fourth decades.'8 It is of course possible that some of these cases might represent new mutations of a different dominant disorder. To the author's knowledge, no such dominant pedigrees have been reported and, if this were the explanation, biological fitness would presumably be impaired. As just stated, few patients in the current series had reproduced.
In relation to the possibility of X-linked recessive inheritance, it is of interest that the present patients are clinically quite similar to the X-linked cases described by Shokeir'9 and Spira et al. 20 However, none of the male cases reported here had a family history suggestive of X-linked recessive inheritance. Furthermore, the sex ratio of affected males to females (11: 9) was close to unity. There were no affected sib pairs in which the disorder was confined to males. There were eight families in which a single male was affected, which could theoretically be the result of X-linked inheritance (excluding one with consanguineous parents). If some of these were X-linked and all had maternal grandmothers who were carriers, there were a total of 27 males who might be at risk of being affected; all were normal. It thus appears that a major contribution to this series by X-linked cases is unlikely. The available evidence suggests that the majority, if not all of these cases, are of autosomal recessive inheritance.
As has been mentioned, previous reports of this disorder are scarce. 
